Mass spectrometry analysis of the phospholipase A(2) activity of snake pre-synaptic neurotoxins in cultured neurons.
Snake pre-synaptic phospholipase A(2) neurotoxins paralyse the neuromuscular junction by releasing phospholipid hydrolysis products that alter curvature and permeability of the pre-synaptic membrane. Here, we report results deriving from the first chemical analysis of the action of these neurotoxic phospholipases in neurons, made possible by the use of high sensitivity mass spectrometry. The time-course of the phospholipase A(2) activity (PLA(2)) hydrolysis of notexin, beta-bungarotoxin, taipoxin and textilotoxin acting in cultured neurons was determined. At variance from their enzymatic activities in vitro, these neurotoxins display comparable kinetics of lysophospholipid release in neurons, reconciling the large discrepancy between their in vivo toxicities and their in vitro enzymatic activities. The ratios of the lyso derivatives of phosphatidyl choline, ethanolamine and serine obtained here together with the known distribution of these phospholipids among cell membranes, suggest that most PLA(2) hydrolysis takes place on the cell surface. Although these toxins were recently shown to enter neurons, their intracellular hydrolytic action and the activation of intracellular PLA(2)s appear to contribute little, if any, to the phospholipid hydrolysis measured here.